Mutations of MYH14 are associated to anorectal malformations with recto-perineal fistulas in a small subset of Chinese population.
Anorectal malformations (ARMs) are among the most commonly congenital abnormalities of distal hindgut development, ranging from anal stenosis to anal atresia with or without fistulas and persistent cloaca. The etiology remains elusive for most ARM cases and the majority of genetic studies on ARMs were based on a candidate gene approach. In all eight family members of a non-consanguineous Chinese family, we performed whole-exome sequencing. Subsequently, exome sequencing of MYH14 in 72 unrelated probands with ARMs was performed. The accurate distribution of non-muscle myosin II heavy chain (NMHC II) was investigated by immunohistochemistry in serial sagittal sections of E11.5-13.5 mouse cloacal regions. A homozygous mutation in MYH14 was identified in the two siblings of family 1. Compound heterozygous MYH14 changes were identified in an unrelated individual. Immunohistochemical analysis suggest stronger NMHC IIC localization in the epithelium of the murine embryonic cloaca, urorectal septum and hindgut compared with another two NMHC II isoforms. This is the first identification of mutations in MYH14 as a cause of ARMs. The stronger localization of NMHC IIC in E11.5-13.5 mouse cloacal regions further supports the role of MYH14 in anorectal development.